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WHAT IS CLAIMED IS; 
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1 . An objective lens drive apparatus for use in an optical 
pickup, comprising : 

a magnetic circuit inqfluding a magnet magnetized in two 
polarities; and 

a coil unit including a focus coil, a tracking coil and 
a tilt coil, 

wherein the focus doil, the tracking coil and the tilt 
coil are disposed within/a magnetic gap of the magnetic circuit 
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2. An ob j ective/ lens drive apparatus according to claim 
1, wherein the magnetac circuit includes a plurality of the 
magnet, and the coil pnit is disposed within the magnetic gap 
formed by the magnet/ 
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3. TVn objective lens drive apparatus according to claim 
1, wherein the coil unit includes a plurality of printed circuit 
boards, and the fdcus coil, the tracking coil and the tilt 
coil are separatel'y mounted on the printed circuit boards. 
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4. An objective lens drive apparatus according to claim 
1, wherein the coil unit includes a plurality of first printed 
circuit boards and second printed boards, and the focus coil 
and the tracking coil are mounted on the first printed circuit 
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board and the tilt coil is mounted orf the second printed board. 

5. An objective lens drive apparatus according to claim 
1, wherein the coil unit includes k plurality of first printed 
circuit boards and second printerd boards, and the focus coil 
and the tilt coil are mounted /on the first printed circuit 
board and the tracking coil is/ mounted on the second printed 
board. 
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6. An objective lens drive apparatus according to claim 
1, wherein the number of tMe focus coil is one, the number 
of the tracking coil is evefn and the number of the tilt coil 
is two, and wherein the magfiet is magnetized in two polarities 
in a focus direction. 

7. An objective lehs drive apparatus according to claim 
1, wherein the number ofi the focus coil is even, the number 
of the tracking coil is/ one and the number of the tilt coil 
is two, and wherein the ^agnet is magnetized in two polarities 
in a tracking directioi 
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8 . An objectivepens drive apparatus for use in an optical 
pickup, comprising : 

two magnetic circuits each including a magnet magnetized 
in two polarities; arid 
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a coil unit including a focus c^>ar; a tracking coil and 
a tilt coil, 

wherein the focus co^, the tracking coil and the tilt 
coil are disposed within/a magnetic gap of the magnetic circuit 
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9. An objectiA;'e lens drive apparatus according to claim 
8, wherein the magryetic circuit includes a- plurality of the 
magnet, and the coil unit is disposed within the magnetic gap. 

10. An objective lens drive apparatus according to claim 
8, wherein the coil/ unit includes a plurality of printed circuit 
boards, and the fbcus coil, the tracking coil and the tilt 
coil are separately mounted on the printed circuit boards. 

11. An objective lens drive apparatus according to claim 
8, wherein the co;l1 unit includes a plurality of first printed 
circuit boards and second printed boards, and the focus coil 
and the tracking coil are mounted on the first printed circuit 
board and the tilt: coil is mounted on the second printed board. 

12. An objective lens drive apparatus according to claim 



8, wherein the coi. 



1 unit includes a plurality of first printed 



circuit boards and second printed boards, and the focus coil 
and the tilt coilj are mounted on the first printed circuit 
25 board and the tracking coil is mounted on the second printed 
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board. 



13. An objective lens drive appais^tus according to claim 
8, wherein the coil unit is^fixed to the two side surfaces 
of a lens holder extendino/ln parallel with a tracking direction, 

14. An objecti/ve lens drive apparatus according to 8, 
wherein the number df the focus coil is one, the number of 
the tracking coil is \even and the number of the tilt coil is 
two, and also wherein the magnet is magnetized in two polarities 
in a focus direction. 

15. An objective Lens drive apparatus according to claim 
8, wherein the number df the focus coil is even, the number 
of the tracking coil isl one and the number of the tilt coil 
is two, andalso wherein thjp magnet is magnetized in two polarities 
in the focus direction. 

16. An objective leils drive apparatus according to claim 
8, wherein the focus coil \ is wound on the side surface of a 
lens holder, and the tradking coil and the tilt coil are 
respectively mounted on thte two side surfaces extending in 
parallel with the tracking direction 



17. An objective lens derive apparatus according to clai 
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16, wherein the numbers of the tracking coils and tij^ coils 
mounted on one the surface of the lens holder are r^pectively 
two . / 

18. An objective lens drive apparatus according to claim 
16, wherein the tracking coil and the tilt coil are both 
superimposed on the focus coils. / 

19. An objective lens d^ve apparatus according to claim 
16, wherein the tracking c6ils and the tilt coils are both 
wound around coil winding frames provided on and projected 
from the side surfaces /bf the lens holder. 

20. An object/ ve lens drive apparatus according to claim 
16, wherein the t/acking coils are wound around coil winding 
frames provided/ on and projected from the side surfaces of 
the lens holder and the tilt coils are superimposed on the 
focus coils y 

21. / An objective lens drive apparatus according to claim 
16, whe/ein the tracking coils are superimposed on the focus 
coils y4nd the tilt coils are wound around coil winding frames 
provided on and projected from the side surfaces of the lens 
hoi^er . 
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22. An objective lens drive apparai^^-g^^ed in an optical 
pickup for detecting the inclip^^ion of an optical disk to 
adjust the inclination of an objective lens in accordance with 
an inclination signal of thy4 optical disk, comprising: 

a magnetic circuit including a magnet magnetized in two 
polarities; and 

a coil unit includir/g a focus coil, a tracking coil and 
a tilt coil, 

wherein the focus /coil, the tracking coil and the tilt 
coil are disposed within' a magnetic gap of the magnetic circuit, 

wherein a focus servo is executed by supplying currents 
respectively to a plurfality of the focus coils due to the sum 
of drive forces generated in the plurality of focus coils, 

wherein the incl/ination adjustment of the objective lens 
is executed by generating moment around the center of gravity 
of a movable part due to the difference between the drive forces . 

23. An objective lens drive apparatus according to claim 
22, wherein the magnetic circuit includes a plurality of the 
magnet, and the coiJ. unit is disposed within the magnetic gap 
formed by the magnets. 



24. An objective lens drive apparatus according to claim 
22, wherein the coil unit includes a plurality of printed circuit 
boards, and the focus coil and the tracking coil are separately 
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mounted on the printed circ^rft^'^a^ 



25. An objectiye lens drive apparatus according to claim 
22, wherein the coi]/ unit includes a plurality of a printed 



circuit boards, and 



mounted on the print:ed circuit board 



26, An object:, 
wherein the number 
of the tracking coi^ 
two polarities in a 



the focus coil and the tracking coil are 



ve lens drive apparatus according to 22, 
f the focus coil is even and the number 
is one, and the magnet is magnetized in 
tracking direction. 



ve lens drive apparatus used in an optical 
the inclination of an optical disk to 
on of an objective lens in accordance with 
1 of the optical disk, comprising: 
ait including a magnet magnetized in two 



27 . An objecti 
pickup for detecting 
adjust the inclinati 
an inclination signa 

a magnetic circ 
polarities; and 

a coil unit incijuding a focus coil, a tracking coil and 
a tilt coil, 

wherein the focus coil, the tracking coil and the tilt 
coil are disposed withtn a magnetic gap of the magnetic circuit, 
wherein a tracking servo is executed by supplying currents 
respectively to a plu;:ality of the tracking coils due to the 

lerated in the plurality of focus coils. 



sum of drive forces ge 
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wherein the inclination adjustment of the y&bj ective lens 
is executed by generating moment around the /Center of gravity 
of a movable part due to the difference between the drive forces . 

28. An objective lens drive appa/atus according to claim 
27, wherein the magnetic circuit includes a plurality of the 
magnet, and the coil unit is disposed within the magnetic gap 
formed by the magnet gaps , / 

29. An objective lens dtive apparatus, according to claim 
27, wherein the coil unit includes a plurality of printed circuit 
boards, and the focus coil And the tracking coil are separately 
mounted on the printed circuit boards. 

30. An objective/^ lens drive apparatus according to claim 
27, wherein the coil/unit includes a plurality of a printed 
circuit board, and the focus coil and the tracking coil are 
mounted on the pririted circuit board. 

31. An objective lens drive apparatus according to claim 
27, wherein the nlmher of the focus coil is one and the number 
of the tracking /coil is even, and the magnet is magnetized 
in two polarities in a focus direction. 



32. An objective lens drive apparatus used in an optical 
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pickup for detecting the inclination of an optical disk to 
adjust the inclination of an ob j ecti^y^-'Iens in accordance with 
an inclination signal of the^x^ptical disk, comprising: 

two magnetic circuit^ respectively including a magnet 
magnetized in two polarities; and 

a coil unit including a focus coil, a tracking coil and 
a tilt coil, 

wherein the focu^ coil, the tracking coil and the tilt 
coil are disposed withf n a magnetic gap of the magnetic circuit, 

servo is executed by supplying currents 
respectively to a plurality of the focus coils due to the sum 
of drive forces generated in the plurality of focus coils, 

ination adjustment of the objective lens 
a ting moment around the center of gravity 



wherein the incl 
is executed by genera 



jlS of a movable part due to the difference between the drive forces . 

33. An objectivie lens drive apparatus according to claim 
32, wherein the magnetic circuit includes a plurality of the 
magnet, and the coil linit is disposed within the magnetic gap 
2 0 formed by the magnets. 



34, An objective iLens drive apparatus according to claim 
32, wherein the coil unitlincludes a plurality of printed circuit 
boards, and the focus coill and the tracking coil are separately 
25 mounted on the printed circuit boards. 
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35, An objective lens drive apparatus accoiraing to claim 
32, wherein the coil unit includes a plurali/ty of a printed 
circuit boards, and the focus coil and the/tracking coil are 
mounted on the printed circuit board. / 

36, An objective lens drive apparatus according to 32, 
wherein the number of the focus coil is even and the niomber 
of the tracking coil is one, ancl the magnet is magnetized in 
two polarities in a tracking direction. 

37, An objective lens^ drive apparatus used in an optical 
pickup for detecting the/ inclination of an optical disk to 
adjust the inclination ok an objective lens in accordance with 
an inclination signalybf the optical disk, comprising: 

two magnetic ci/rcuits respectively including a magnet 
magnetized in two nblarities; and 

a coil unit including a focus coil, a tracking coil and 
a tilt coil, / 

wherein th6 focus coil, the tracking coil and the tilt 
coil are disposed within a magnetic gap of the magnetic circuit, 

wherein a/ tracking servo is executed by supplying currents 
respectively /to a plurality of the tracking coils due to the 
sum of drive/forces generated in the plurality of focus coils, 

wherein the inclination adjustment of the objective lens 
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is executed by generating moment around the center of gravity 
of a movable part due to the difference between th/drive forces , 



38. An objective lens drive apparatus according to claim 
37, wherein the magnetic circuit inclkfdes a plurality of the 
magnet, and the coil unit is dispos^ within the magnetic gap 
formed by the magnet gaps. 
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39. An objective lens drive apparatus according to claim 
10 37, wherein the coil unit in/ludes a plurality of printed circuit 
boards, and the focus coyl and the tracking coil are separately 
mounted on the printed^ circuit boards. 



15 



40, An objeclzfive lens drive apparatus according to claim 
37, wherein the cgoil unit includes a plurality of a printed 
circuit board, y4nd the focus coil and the tracking coil are 
mounted on thef printed circuit board. 
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41, ]in objective lens drive apparatus according to claim 
37, wherein the number of the focus coil is one and the number 
of the tracking coil is even, and the magnet is magnetized 
in two polarities in a focus direction. 
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